In the United States, underdiagnosis of HIV and hepatitis C remains a serious public health issue. More than one million people are living with HIV/AIDS and 14% are currently undiagnosed. [1, 2] For hepatitis C, approximately 50% of the 2.2-3.2 million people with the disease are currently unaware of their infection status. [3, 4] As a result, screening recommendations have been expanded for both conditions. The US Preventative Task Force recommends that clinicians screen all patients aged 15-65 for HIV as part of routine medical care. [5] The Centers for Disease Control currently recommends that patients born between 1945 and 1965, as well as patients with other risk factors (intravenous drug use, intranasal illicit drug use, and history of incarceration) undergo screening for hepatitis C. [4, 6] Given that highly specialized care and effective treatments are available for both diseases, timely patient identification is essential to improve prognosis by providing care at an earlier disease stage and to prevent transmission by patients who are unaware of their infection.
do not require screening. The magnitude of this effect has not been clearly defined in the literature. Two Swiss studies demonstrated that a significant number of patients incorrectly believed that they had been screened for HIV and in one study, 96% of patients believed that not receiving a result meant that they were HIV negative. [8, 9] A single American study currently exists and found that 5.8% of patients falsely believed that they had received HIV testing during their emergency room (ER) visit. [10] These studies have been primarily limited to ER care and have not addressed patient beliefs regarding hepatitis C screening.
Given the increased prevalence of hepatitis C and HIV among the trauma population and those presenting for care to the ER, this patient cohort would be most affected by the erroneous assumption that they had been tested and by the false belief that the lack of a result was equivalent to a negative test result. [11] [12] [13] [14] We hypothesized that a significant proportion of the patients admitted to our acute care surgical service would believe that they had undergone a screening test at a prior admission and/or had received a screening test during their current admission. We also believed that many of these patients would assume that the lack of a test result was the equivalent of a negative test result.
Methods
The study was approved by the Medical University of South Carolina Institutional Review Board. From January to November 2017, patients were identified and asked to complete a voluntary survey. Eligible patients included adults (>18 years old) admitted through the emergency department to the acute care surgery service of our Level 1 academic trauma center. These patients consisted of trauma and emergency general surgery (EGS) patients. Elective general surgery patients and hospital-to-hospital transfer patients were excluded from the study. The study and survey instrument were explained by a research coordinator or nurse practitioner and verbal consent was obtained. The administrator was available to answer patient questions regarding the survey content. The survey refusal rate was not recorded.
The survey instrument contained 13 multiple-choice questions [Appendix 1]. These questions included patient demographics, beliefs regarding specific tests performed at current admission (alcohol, illegal drugs, other addictive drugs, and sexually transmitted diseases), and whether the patient had experienced a prior hospital admission or ER visit within the last 5 or 10 years. If the patient had a prior hospital or ER visit, the patient was asked questions regarding whether they believed that they received HIV or hepatitis C testing at that time, and if so, the patient was asked if they believed that not receiving a test result at that time was the equivalent of receiving a negative test result [ Figure 1 ]. All the patients were also asked if they had ever been offered a screening test by their primary care for either HIV or hepatitis C and whether they had a known diagnosis of either disease. To maintain survey integrity, HIV or hepatitis C status was based on patient self-reporting and was not verified in the clinical record. These patients were included in the analysis for all questions. SAS version 9.4 (SAS Institute Inc., Cary, NC, USA) was used to calculate frequencies for all variables and Chi-square tests for selected variables.
Results
One hundred and twenty-five patients completed the survey. Eighty patients (64%) were admitted secondary to trauma and 45 for an EGS issue. The majority of patients were male (50.8%) and 22% identified as a racial/ethnic minority. Patient ages were: 18-30 = 24%, 31-50 = 31.2%, 51-71 = 36%, and 72 or older = 8.8%. Eight patients reported a prior diagnosis of either hepatitis C or HIV and two did not answer.
The majority of patients (53.7%) believed that they received at least one admission screening test including alcohol or illicit drugs (40%) and some type of infectious disease (36%). Men were more likely to believe that they had received at least one screening test (61% vs. 47%, P = 0.11). There was no difference in screening beliefs among patients that identified as a racial minority versus nonminority (56%, vs. 54%, P = 0.91). A greater percentage of trauma patients (59%) believed that they had received at least one screening test compared to EGS patients (44%, P = 0.12).
Among all patients, 32% believed that they were screened at admission for HIV and 29.6% for hepatitis C. More men believed that they were screened for both HIV and hepatitis C at admission compared to women, but this was not statistically significant [ Table 1 ]. The beliefs regarding admission testing for both HIV and hepatitis C were nearly identical between those that identified as a racial minority versus nonminority. There was no significant difference in testing beliefs between admission for trauma versus EGS conditions with regard to HIV (P = 0.58) or hepatitis C screening (P = 0.89) [ Table 1 ].
Eighty-five patients (68%) had a prior admission within 10 years and 56% (n = 70) of patients were admitted within the prior 5 years. A higher but nonstatistically significant percentage of EGS patients (73.3%) had a prior admission compared to trauma (65%, P = 0.34). Of patients with a prior admission, only 80 of 85 patients responded to further questions. Patients who did not answer or answered "not applicable" were removed from further calculations [ Table 2 ].
Among respondents with a prior admission, a greater percentage believed that they were screened at that admission for HIV (49.3%) than hepatitis C (44.1%) [ Table 2 ]. A much larger portion of men (61.8%) believed that they had received HIV screening compared to women (38.9%), which neared statistical significance (P = 0.06). For hepatitis C, men were slightly more likely to believe that they had been screened (P = 0.55) [ Table 1 ]. Minority patients were much more likely to believe that they were screened for both HIV (61.5% vs. 48.2%, P = 0.39) and hepatitis C (53.9% vs. 41.5%, P = 042) [ Table 1 ]. EGS patients were slightly more likely to believe that they had been screened for HIV (P = 0.56) and hepatitis C (P = 0.79) [ Table 2 ].
Among patients who believed that they had a prior hospital-associated screening test, 75.9% (22/29) interpreted the lack of an HIV result as equivalent to a negative test result. For hepatitis C, 80.8% (21/26) interpreted the lack of a result as a negative test result. Patients who did not answer or answered "not applicable" were removed from this calculation. Women were more likely to interpret lack of results as a negative test result for both HIV (83.3% vs. 70.6%, P = 0.66) and hepatitis C (91.7% vs. 71.4%, P = 0.33). For HIV, minority patients were slightly more likely to equate lack of results to a negative result (85.7% vs. 72.7%, P = 0.65).
The results for hepatitis C were identical between minority and nonminority patients (80%). Overall, among patients with a prior hospital visit (n = 85), these data translate into approximately one-quarter of patients (HIV = 25.9%, hepatitis C = 24.7%) who believe that they were screened and that their lack of results was equivalent to being negative for disease. 
dIscussIon
The identification of patients with HIV and hepatitis C is an important public health issue, but successful screening programs face many barriers. Our study clearly demonstrates that one such barrier is erroneous patient beliefs regarding admission and prior screening tests. Approximately one-third of trauma and EGS patients believed that they had received admission screening for HIV and hepatitis C despite never receiving information to substantiate that belief. The majority of these patients had a prior hospital visit within 10 years, and of these, an even greater proportion believed that they had received screening at that time. The most concerning result was that the vast majority of these patients believed that the failure to receive a test result was equivalent to receiving a negative test result. These false beliefs can result in patients continuing high-risk behaviors, refusing future testing that they would deem redundant, and incorrectly reporting their screening history to medical professionals who then fail to offer appropriate screening tests. [15, 16] Our results are supported by data described in several European studies. Favre-Bulle et al. demonstrated that 27% of Swiss patients who presented to the emergency department and had blood drawn incorrectly believed that they had been screened for HIV. [8] In a second Swiss study, Albrecht et al. examined patients presenting for elective orthopedic surgeries and found that 38% of patients incorrectly believed that they had been tested for HIV. Among the patients that falsely believed that they were screened, 96% believed that not receiving a test result was the same as receiving a negative test result. [9] These results were very similar to our findings, despite the differences in clinical settings. In the United States, there is very limited data regarding similar patient beliefs. A single study by Khakoo et al. found that 5.8% of urban emergency department patients erroneously believed that they had received an HIV test. [10] The study failed to exclude patients who had not undergone a blood draw and did not examine patient beliefs regarding the relationship between not receiving test results and negative disease status. As far as we are aware, there have been no other studies examining patient beliefs regarding admission testing for hepatitis C in either Europe or the United States.
Determining patient beliefs regarding prior HIV and hepatitis C screening is particularly important among patients presenting through the emergency department. A higher prevalence of both diseases has been demonstrated among trauma and emergency department patients and many do not have traditional risk factors or fall outside of centers for disease control (CDC) testing guidelines. [12] [13] [14] 17, 18] The increased prevalence in this patient population is likely due to a lack of access to routine outpatient care. This theory is supported by Kelen et al. which found that uninsured patients seen in the emergency department had a higher prevalence of HIV than insured patients. [13] The use of routine HIV testing in both low-and high-prevalence settings has been shown to be cost-effective and to influence subsequent patient's behavior. [19, 20] Patients who are aware of their HIV-positive status decrease high-risk behaviors, thereby decreasing transmission risk even without medical therapy. [20] Certainly, patients who believe they have received a prior HIV test are less likely to consent to a new test and providers may be less likely to offer testing to patients that self-report a prior test. [10] Due to the significant percentage of our patients who reported a prior hospital admission and believed that they had received screening at that time, this could translate into an appreciable portion of patients who would erroneously refuse or be denied appropriate testing.
In addition to the barrier created by erroneous patient beliefs, our data also suggest that primary care providers are failing to offer appropriate screening tests for both diseases. Despite the current national recommendations that providers screen all patients aged 15-65 for HIV, only 28.9% of our patients reported being offered an outpatient screening test. For hepatitis C, despite the recommendation that all patients born between 1945 and 1965 receive screening, only 13.2% of the target age group (51-71) had been offered screening by their primary care provider. The lack of primary care screening may be due to several factors, such as limited or no patient interaction with a designated provider, erroneous patient reports that they were screened during a hospital or ER visit, or lack of provider knowledge regarding the current recommendations. Regardless of the reason, a large portion of patients is failing to receive recommended screening from their primary care physicians. Given the large percentage of patients with a prior emergency department or hospital visit and prior studies showing the cost-effectiveness of broadened screening programs, adoption of routine emergency department screening could help bridge the gap in health care experienced by this patient population. [21, 22] Although our data are compelling, it has several limitations. Data were collected at a single institution, has a relatively small sample size, and is not a random sample since patients had to agree to participate. However, despite the small size, the participants provided a solid demographic representation, and the results were consistent with the European literature. Our data could also be limited by patient education, health literacy, and comprehension of the survey instrument. These effects were mitigated by the availability of research staff to answer questions, but this cannot completely negate patient misunderstanding. Due to the anonymous nature of the survey, we also had to rely on patient self-reporting of disease positivity and the very small number of disease-positive individuals was not removed from the analysis. Many of these shortcomings could be overcome by continuing data collection, assessing patient education level, and expanding data collection to other institutions to ensure its generalizability.
conclusIons
Our data suggest that a significant portion of patients believed that they are routinely screened for hepatitis C and HIV at admission and a large portion are not receiving recommended screening in the primary care setting. Due to these factors, routine screening of trauma and EGS patients should be considered during nonelective hospital admissions. Adoption of routine screening for hepatitis C and HIV would conform to patient expectations, increase diagnosis and referral for medical management, improve clinical outcomes with earlier referral, and decrease overall disease transmission.
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